Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.007 Å; R factor = 0.084; wR factor = 0.295; data-to-parameter ratio = 12.6.
The two benzene rings in the cation of the title compound, C 15 H 18 N 4 O 2 2+ Á2NO 3 À Á2H 2 O, are almost perpendicular [dihedral angle = 91.6 (2) ]. In the crystal, the components are linked by O-HÁ Á ÁO, N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds.
Related literature
For general background to hydrogen-bonding interactions, see: Lam & Mak (2000) ; Desiraju (2002) ; Liu et al. (2008) ; Biswas et al. (2009) ; Jin et al. (2010) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 2002 ); cell refinement: SAINT (Bruker, 2002) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXL97. (Lam & Mak, 2000) . Hydrogen bonding is one of the most important noncovalent interactions that determines and controls the assembly of molecules and ions (Desiraju, 2002 , Liu et al., 2008 , Biswas et al., 2009 .
Organic salts based on hydrogen bonding are also a research field receiving great attention in recent years. As an extension of our study concentrating on hydrogen bonded assembly of organic acid and organic base (Jin et al., 2010) , herein we report the crystal structure of 2-(2-(cyclopropylamino)-4-methylpyridinium-3-ylamino) nicotinic acid dinitrate dihydrate.
The crystal of the title compound of the formula C 15 H 22 N 6 O 10 was obtained by recrystallization of 2-(2-(cyclopropylamino)-4-methylpyridin-3-ylamino) nicotinic acid from aqueous solution of HNO 3 .
The asymmetric unit of the compound consists of one dication, two nitrate anions, and two free water molecules ( Fig.   1 ), respectively.
The compound is an organic salt. At every cation there are bound two nitrate anions through the N-H···O hydrogen bond.
And the two water molecules were connected with carbonyl and OH of the carboxyl group of the cation rspectively via the O-H···O hydrogen bond. Under these interactions the cation, the anions, and the water molecules form a pentacomponent adduct. Such kind of adducts were connected together by the N-H···O, O-H···O, O-pi, and CH 2 -O interactions to form a one-dimensional chain running along the a axis direction. Two such chains were joined together via the CH-O, and CH 2 -O interactions to form double chain structure (Fig. 2) . The double chains were linked together via the water molecule that is bound with the carboxyl group to form two-dimensional sheet extending along the ac plane. The two-dimensional sheets further stacked along the b axis direction through the nitrate group to form three-dimensional layer network structure.
A solution of 2-(2-(cyclopropylamino)-4-methylpyridin-3-ylamino) nicotinic acid (28.4 mg, 0.1 mmol) was dissolved in 5 ml of water and 1 ml of conc. HNO 3 under continuous stirring. The solution was stirred for about 1 h at room temperature, then the solution was filtered into a test tube. The solution was left standing at room temperature for several days, colorless block crystals were isolated after slow evaporation of the solution in air at ambient temperature. The crystals were collected and dried in air to give the title compound.
supplementary materials sup-2 Refinement
Hydrogen atoms attached to the C atoms were placed in calculated positions with d(C-H) = 0.93-0.97 Å. Positions of the hydrogen atoms at the NH, OH, and COOH groups were located from the Fourier difference syntheses and refined independently. All U iso values were restrained on U eq values of the parent atoms. Figures   Fig. 1 . The structure of the title compound, showing the atom-numbering scheme. Displacement ellipsoids are drawn at the 30% probability level. Symmetry codes: (i) x−1, y, z; (ii) −x+1/2, y−1/2, z; (iii) −x+3/2, y−1/2, z; (iv) x+1, y, z; (v) −x+1, −y+1, −z+1; (vi) x−1/2, y, −z+3/2; (vii) x+1/2, −y+3/2, −z+1.
